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Abstract. The purpose of the research was to establish an easy and efficient way of fetal sex 
determination in cattle, using ultrasonography and taking into consideration the developmental 
particularities of the external genital organs in males and females. The cows belonging to the 
experimental batch were artificially inseminated and pregnancy diagnosis was performed 28-35 days 
later. Pregnant females were subsequently monitored from 35 to 120 days of pregnancy using an 
ultrasound scanner equipped with a linear array probe. The experiments revealed two main fetal 
sexing periods: (1) an early stage, between days 55-65, when sexing is possible taking into 
consideration the relative position of the genital tubercle; (2) a late stage, between days 80-100, when  
fetal sexing is based on the identification of the characteristic anatomical structures for each gender.    
 
Keywords: cattle, fetus, pregnancy, ultrasound, sexing 
 
Introduction. Recent studies have shown the possibility of bovine fetal sex 
determination using modern and noninvasive techniques, including ultrasonography, which seems 
to play the leading role (Curran, 1991; Mialot, 1991; Ginther, 1998; Tainturier, 2001; Groza et al. 
2002; Muller, 2003). Determination of fetal sex in cattle is of great importance, at least for the 
following reasons: pregnant cows and heifers carrying a female fetus have greater economic 
value, especially in dairy breeds; fetal sex may play an important role in selling pregnant heifers 
that have a high genetic quality; sexing allows detection of twin pregnancies consisting of a male 
and female fetus, which may lead to freemartinism; knowledge of fetal sex may allow the breeder 
to decide whether to keep a pregnant cow for lactation or to cull it in time (Tainturier, 2001). 
Aims and objectives. The aim of the research was to establish an easy and efficient 
way of fetal sex determination in cattle, using ultrasonography and taking into consideration 
the developmental particularities of the external genital organs in males and females. The 
objective of ultrasonographic examination for the determination of fetal sex was the 
identification of: genital tubercle, penis shaft and scrotal pouches in the male fetus and genital 
tubercle, median raphe, mammary buds and clitoris in the female fetus.  
Materials and methods. The cows belonging to the experimental batch were 
artificially inseminated and pregnancy diagnosis was performed 28-35 days later. Pregnant 
females were subsequently monitored from 35 to 120 days of pregnancy using an ultrasound 
scanner equipped with a linear array transducer, in order to determine fetal sex. The stages of 
fetal sex diagnosis by ultrasounds in cows are (Tainturier, 2001): (1) emptying the rectum - 
this should be done carefully in order to avoid putting pressure on the pregnant uterus, which 
may result in changing the position of the fetus which is normally in a favourable settlement 
for the ultrasound exam. Thus, emptying the rectum can affect two parameters: the orientation 
of the fetus and the depth of its location; (2) handling the uterus - should be avoided at all 
costs before examination because this is likely to lead to early fetal movement; therefore, 
uterine horns should not be caught in the palm of the hand as for a routine rectal examination. 
(3) ultrasonographic examination begins by introducing the transducer into the rectum and 
placing it on its floor, followed by the identification of fetus. The first step is to identify 
various fetal body parts, very important as it allows its spatial orientation; the operator can 
move the transducer so that the desired image can be achieved. Only now the genital 
structures can be identified. In order to obtain a suitable image, the operator can change the 
position of the transducer, but can also try to change the orientation of the fetus. 
Results and Discussion. The results obtained after performing the experiments 
revealed the two main fetal sexing periods: (1) an early stage, between days 55-65, when sexing 
is possible taking into consideration the relative position of the genital tubercle: it’s migration 
towards the umbilical cord means the fetus is male while it’s migration towards the tail shows 
the presence of a female fetus; (2) a late stage, between days 80-100, when the fetal sexing is 
based on the identification of the characteristic anatomical structures for each gender: the penis 
and the scrotum in males and the median line, the mammary gland and the clitoris in females. 
(1) Early sexing is possible by following the relative position of the genital tubercle. On 
day 45 of gestation, the genital tubercle is distinguished with difficulty. It has a single lobe and is 
easily confused with the hind legs and tail. At this time it is situated between the hind legs, 
midway between the umbilical cord and tail. Between days 45 and 48 of gestation, the genital 
tubercle position gradually changes from day to day and is slightly shifted cranially in males and 
caudally in females. From day 48 it becomes very visible during ultrasound scanning, it has two 
lobes and can easily be distinguished from the hindquarters and tail. Genital tubercle migration 
begins on day 50 of gestation, in the direction of the umbilical cord in males and tail in females. 
On day 55, the genital tubercle is located midway between its original position (between the hind 
legs) and umbilical cord (males) or tail (females). On the 59th day, the genital tubercle reaches its 
final position, in direct contact with the umbilical cord in males and tail in females. 
(2) Late sexing is possible by identification of specific genital structures in males or 
females. The penis can be observed between days 80 and 100 as an echogenic line between 
the hind legs of males, while the scrotal pouches appear as two echogenic spots to the right 
and left of the penis. The scrotal pouches can also be observed in cross sections, like two 
swellings between the hind legs. In females, the structures that can be identified between days 
80 and 100 are the mammary buds (four echogenic spots that sometimes may appear 
bilobular), the median raphe (an echogenic line between the hind legs) and the clitoris (the 
structure resulting from the genital tubercle, situated in direct contact with the tail).  
Conclusion. The relative position of the genital tubercle as well as the other genital 
structures can easily be identified by trained personnel using ultrasonography in bovine 
fetuses, and allow a fast and accurate diagnosis of fetal sex. Fetal sexing should always be 
accompanied by a managerial decision which justifies the costs of such a procedure.  
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